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I. Mansonioides and P i s t i a. 

In textbooks it is generally stated that Mansonioides lar¬ 
vae can be found attached to Pistia stratiotes. Very often, 
however, it is inpossible or extremely difficult to discover 
these larvae. This has been the experience of many authors, 
amongst whom may be mentioned : 

Senior-White (1927) : "I once found both species” 
(Mansonia ( Mansonioides) unifotmis and M. (M.) annuli- 

/era "common at Kathalai in September . Though 

on this occasion they were sufficiently abundant to make 
existence in the rest-house unbearable I could not find where 
they were breeding. It was probably among aquatic plants 
on the gently sloping western shore of the tank.". 

Brug & De Rook (1930) : In a locality in Sumatra 
teeming with M. (M.) annualata and M. (M.) longipalpis 
(then still annulipes) not a single larva was discovered du¬ 
ring a fortnight’s search ; Pistia was found neither. 

Kerr (1933) could not find the larvae of M. (M.) uni- 
fottnis in swamps and marshes in the vicinity of Lagos, in 
and near which the adults were taken literally in thousands. 

Hodgkin (1938) describes the larvae of M. (M.) lon¬ 
gipalpis as "most elusive and though one or two have been 
found, its real breeding places remain undiscovered". 

Rodenwaldt (1934) also failed to discover a single 
larva in the delta of Serajoe River, where swamps with Pistia 
abounded. There was much filariasis and some elephantiasis 
in the villages bordering the swamps ; M. (M.) annulifera 
was abundant and proved to be the main carrier. 

We ourselves have devoted much time to one of the swamps 
mentioned by Rodenwaldt (the Rawallo swamp) and 
in spite of diligent research the result was nil in the begin¬ 
ning and rather poor in the end. 
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la. Research in Rawallo, *) 

By monthly captures of mosquitoes in different villages 
of the delta of River Serajoe Rodenwaldt 1934a) had 
shown that in the village Rawallo M, (M.) annulifera was 
present throughout the year and it was therefore that we 
chose the village, or rather its swamp, for our investigations. 
Various methods were tried in order to find the larvae of 
this mosquito : 

1. The Pistia plants were taken out of the water, as gently 
as possible in order not to dislodge the larvae, and then 
vigorously shaken in a basin with clean water. In the be¬ 
ginning we simply lifted the plants out of the water by hand, 
afterwards we cautiously shoved a washbasin under the roots 
and raised this with the plants in it. Result : nil. 

2. The bath-tub method was tried 1 2 ). A bath-tub is half 
filled with Pistia-plants and water added until the tub is 
almost full. Then the plants are pressed down with a wire 
netting with stones on it under the water surface. So the tub 
is left one or two days. The Mansonia larvae will come to 
the surface as the Pistia can no more supply them with 
oxygen. This method also resulted in disappointment. 

3. Mr. Ivengar once told us that larvae on Pistia can only 
be found in dirty water and that it is useless to look for them 
on Pistia in clean water. Now, the water in the swamp was 
rather dirty, all the refuse of the village, including faeces, 
being swept into it by the rains ; the inhabitants of Rawallo 
used to deposit their faeces on the border of the swamp or 
in the water. On request Mr. Iyengar further wrote us kindly 
that our failure to find larvae might be due to the fact that 
the latter were so firmly attached to the Pistia-roots as not 
te be dislodged by shaking, and, that, in such a case, brus¬ 
hing and combing the roots or, squeezing the water out of 
them might be succesful. But in our case these methods also 
did not yield us a single larva. 

4. In this stage of the investigation we discovered that, 
at least in our swamp, the egg-clusters (as described bij 
Iyengar (1933) and Rodenwaldt (1934), such with 
larvae in them as well as empty ones, could be found very 
easily on the under sides of the Pistia leaves. In view of 
this finding it seemed very probable that indeed the swamp, 
and not any other overlooked breeding-place, stocked the 
village with Mansonioides. The egg-clusters proved to be 
very irregularly distributed. A tub filled with Pistia was taken 
from each of the various patches of these plants that occurred 


1 ) For the work in Rawallo, as well as for that in Kalawara, mentioned 
further on a grant was obtained from the Koningin Wilhelmina Jubi- 
leum Stichting, Batavia. 

2 ) We read a description of this method somewhere, but at present we 
can neither trace where, nor can we remember the name of the author. 
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in the swamp, and the number of clusters in each tub coun¬ 
ted. The counts were 0, 0, 1, 1, 2, 3, 9, 12, 15, 18 and 29. 
Whereas formerly we had taken the Pistia from the swamp 
at random, now the Pistia patch, yielding 29 egg-clusters 
per tub, was chosen for further investigation ; again the result 
was quite negative. 

5. Because it might be that the oxygen contents of the 
Pistia-roots was more favorable for attracting the Manso~ 
nioides larvae during the night than during the day, a tub 
with Pistia was taken from the swamp at 10 p. m. Again no 
larvae were found on the plants. 

However we felt sure that in the part of the swamp where 
so many eggs occurred (each cluster representing some hund¬ 
red or more eggs), the larvae must be somewhere; if not 
attached to the Pistia-roots, then underneath them. 

6. And so we constructed a zincum-cylinder in order to 
investigate the water and the mud underneath the Pistia. 
The cylinder had a diameter of about 16 inches and a length 
of some 30 inches, the swamp at the site above mentioned 
being about 20 inches deep. This cylinder was put in the 
swamp and firmly pressed into the mudy bottom ; so some 
Pistia-plants were caught inside it. Then we waited for 
15—20 minutes in order to give those larvae, that might have 
been dislodged from the roots by the stirring of the water, 
an opportunity to refix themselves to the roots. Next the 
Pistia plants were taken as gently as possible out of the 
cylinder and put in a tub' with clean water. The water in 
the cylinder was then vigorously stirred and transferred as 
fast as possible to another tub by means of a scooper. Finally 
the plants rooting in the mud as far as present inside the 
cylinder were torn out and, with the mud adhering to the 
roots, collected in a third tub. In this way we found in our 
first experiment; 

no larvae on the Pistia ; 

6 larvae in the water underneath the Pistia ; 

Another experiment gave similar results ; 

no larvae on the Pistia, 

2 larvae in the water underneath the Pistia, 

4 larvae in the mud brought up with the roots of other 
water plants. 

These results may not seem very dramatic at first view ; 
for us they seemed rather important, considering that we 
had been working for more than 14 days without finding a 
single larva. In Batavia the experiments were repeated and 
we will further discuss them under the next heading. 

Ib. Research in Batavia . 

A couple of experiments were made with the cylinder- 
method described in the previous paragraph. The first expe- 
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riment was made in a part of a swamp, where a bucketfull 
of Pistia contained 17 eggclusters (9 with larvae inside, 8 
empty). We found: 

attached to the Pistia : 3 Mansonioides-larvae, and 3 Fi- 
calbia hybrida- larvae, 

in the water under the Pistia : 52 MansonioidesAarvae and 
1 Ficalbia hybridaAavva ; 

(at this spot there were no other water-plants). 

Another experiment in the same swamp nearby * gave less 
striking results, but, all the same, confirmed the first one : 
there were no larvae attached to the Pistia, 
but 3 Mansonioides- larvae in the water from under the 
Pistia. 

We may conclude from these findings, together with the 
results of the Rawallo-experiments, that in the investigated 
cases, most of the larvae were not fixed to the Pistia roots, 
but stayed in the water and the mud underneath, either 
living "free” there, or, possibly attached to the roots of other 
plants, fixed in the bottom. It seems quite possible that the 
larvae go to the bottom in search of food, and anly occa¬ 
sionally fix themselves to the roots of Pistia when wanting 
oxygen, if they cannot obtain this from waterplants rooting 
in the bottom. Stegomyia fasciataAarvae behave similarly, 
mostly feeding at the bottom, occasionally coming to the 
surface in order to breathe. 

Another observation may be quoted here which is in ac¬ 
cordance with the thesis that' the larvae usually are not 
attached to Pistia . On 31 October 1936 numerous eggclusters 
were found on leaves of Pistia from a very dirty ditch near 
a pigfarm. Rearing them in the laboratory yielded pupae from 
15th November on. In the meantime only very few larvae 
had been found on the plants that were, from time to time, 
taken from the ditch, but, on the 17th November suddenly 
great numbers of big larvae and pupae were observed fixed 
to the Pistia from the the ditch, one small plant harbouring 
as many as 10 or 12 pupae. Apparently the larvae, at least 
the not yet full-grown ones, had staeed somewhere in the 
ditch but not attached to the Pistia, 

The observations recorded here mainly related to the lar¬ 
vae and pupae of M. (M.) annulifera. As far as the rearing 
succeeded only annulifera-imagos were obtained, but many 
larvae and pupae died before hatching. 

The observations we made when rearing Mansonioides - 
larvae in tumblers with a Pistia-plant seem to be in contra¬ 
diction with the assumption that usually the larvae are not 
fixed to the plants. For, in these conditions most of the larvae 
remained attached to the roots. However, in our cultures we 
fed the larvae by spraying dried and finely grounded guinea- 
pig faeces on the water. It may be assumed that in that case 
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the upper layers of the water are sufficiently nutritive and 
that the larvae need not go to the bottom in search of food; 
Other observations indicate that the larvae are not so keen 
on fixing themselves to Pistia. If Mansonioides-larvae are 
dislodges from the roots in a plate with water by shaking 
and then the plant is laid in the water, usually the larvae; 
fullgrown ones not excepted, will remain quietly at the bot¬ 
tom, without seeking the roots, often for more than an hour.' 
Larvae of Ficalbia hybrida behave quite differently. Swim¬ 
ming around, they dart towards the Pistia as soon as they 
come near it. In less than 5 minutes all of them are again 
fixed to the roots. Possibly they smell the Pistia, which 
actually has a particular odour. This may explain why so 
often' Ficalbia hybrida larvae are found instead of the ex¬ 
pected Mansonioides-larvae. 

On the other hand the Mansonioides~pupae are very an¬ 
xious to remain fixed to Pistia. Often they cannot be dis¬ 
lodged by shaking. And even with a needly they can hardly 
be separated from the roots without damaging them. Just as 
C o n n a 1 (1928) observed in the case of M. (M.) a[ricana 
we often thought them to be dead, as they did not react at 
all to the touching of a needle and to other manupilations. 

II. Mansonioides and waterplants other than Pistia. 

Although in literature the finding of Mansoma-larvae on 
waterplants other than Pistia has often been recorded, many 
textbooks ignore these facts. 

The very first time that Mansonia-larvae were found 
(1907) it was M. perturbans on the roots of plants rooting in 
the mud (Brakeley in Howards Dyar & Knab (1915), 
vol. Ill, 509). Afterwards the larvae and pupae of M. per- 
turbans , M. fasciolatus and M. arribalzagae were found in 
swamps with a dense growth of grass and sedges, attached 
to the roots of these plants (Howard, Dyar & Knab 
(1912), vol. I, 149). In 1923 Peryassu & Quevros Lima pu¬ 
blished a photograph of larvae and pupa of M. titillans fixed 
to the roots of Eichhornia. In Boyd's monograph (1926) on 
malaria in Brazil a photo can be found (p. 55) of the larvae 
of the same mosquito attached to the roots of a plant of the 
family Hydrocharitaceae . Edwards & Given (1927) 
describe the finding of larvae of M. (M.) uniformis in a 
grassy swamp and the rearing of adults with the watergrass 
as a host-plant. C o n n a 1 (1928) found larvae of M. (M.) 
africana in a swamp with duckweed (Lemna aequinoctialis) ; 
the larvae were not attached to the roots of the weed. Both 
were put apart in a breeding tank. Afterwards the pupae 
were observed to have pierced the leaves of the weed with 
their breathing trumpets and breathing from the free air. 
Chamberlain & Curry (1928) found innumerable 
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larvae of M. titillans fixed to the rootlets that depended from 
the joints of the long runners of a kind of floating grass, 
identified as Paspalum repens. Da Costa Lima (1929), 
observed the larvae of this species, besides on Pistia, also 
on "Eichhornia, Pontederia, etc/’ Schwetz (1930) noti¬ 
ced the larvae of M. (M.) africarta not only on Pistia but 
also on Impatiens irvingii and Hydrolea glabra ; the young 
larvae seemed to want Pistia, and for egglaying Pistia was 
preferred. Davis (1933) mentions as hosts for M. (/?.) 
chrysonotum” a small sedge, common grasses and Fuinera 
umbellata". G a 11 i a r d (1936 considered Eichhornia eras- 
sipes (and not Pistia) to be the chief host-plant of M. (M.) 
indiana and M. (M.) annulifera *). Kerr (1933) found 
adults of M. (M.) africanus in great numbers somewhere in 
West-Africa, where Pistia was wholly absent, but he was 
unable to find another host-plant. Brug & De Rook had 
the same experience with M. (M.) annulata and M. (M.) 
longipalpis in Sumatra. 

Notwithstanding all this information we failed to find in 
Batavia Mansonioides- larvae for a couple of years on plants 
other than Pistia but in 1937 not less than 16 plants spe¬ 
cies 1 2 ), acting as hosts for Mansonioides , either for the eggs 
of for the larvae or for both, were found. This was mainly 
due to the untiring zeal of our assistant S a r i m i n who 
developed a real passion, and a successfull one, for finding 
new host-plants. Breeding of the eggs and the larvae in the 
laboratory yielded adults of M. (M.) uni[ovmis and M. (M.) 
annuli[era t The latter species, however, was, with one du¬ 
bious exception, 3 ) bred from Pistia-egs and larvae only, 
never from the eggs or larvae found fixed to any other plant 
in nature. Adults of M. (M.) uniformis were bred from lar¬ 
vae found on ; 

1. Pistia stratiotes ; 

2. Jussieua repens ; 

3. Eichhornia crassipes ; 

4. Eclipta alba ; 

5. Odontella leptostachya ; 

6. Hygrophila quadrivalvis ; 
and on several "grassy" plants : 

7. Hymenachne ampleicaulis ; 


1 ) In Gallia rd's paper M. (M.) indiana and M. (M.) annulipes are 
mentioned, but in a reprint Professor Galliard kindly sent us, ,,annu/r- 
pes" is corrected into ,,annuli[era'. 

2 ) We are much indebted to Dr. v. Slooten and Dr. v. Steen is 
of the Botanical Gardens, Buitenzorg and to Dr. de Visser Smits, 
Batavia for the determination of the species. 

3 ) This one adult specimen bred from Eichhornia, may have been a 
mistake in so far that an annuli fera-larva from the Pistia occurring 
in the same swamp may have got in the jar with Eichhornia and 
finding nothing better, have attached itself to the latter’s roots. 



OBSERVATIONS ON THE BREEDING HABITS A.S.O. 87 


8. H. interrupts ; 

9. Isachne miliaceae ; 

10. Oryza sativa forma spontanea ; 

11. Leersia hexandra. 

Egg-clusters of M. (M.) uniformis also were found on 
the plants 1, 2, 3, 7, 9 and 10 mentioned above and moreover 
on duck-weeds : 

12. Lemna paucicostata ; 

13. Spirodela polyrhiza ; 

14. Azolla pinnata ; 
and on 

15. Nymphaea stellata ; 

16. Salvinia natans. 

From the egg-clusters on 12—16 adults of M. (M.) uni¬ 
formis could be reared with the help of Pistia or of Jussieua 
repens as a hostplant. It is not only in the absence of Pistia 
that M. (M.) uniformis uses the other plants as hosts either 
for its eggs or for its larvae. We found them on those plants 
in swamps that were very well stocked with Pistia. In one 
swamp where Pistia as well as Eichhornia occurred 8 egg- 
clusters and 139 larvae were found on the former and no 
eggs, but 71 larvae on the latter. Breeding of this material 
gave rather poor results : from the Pistia we got 13 adult 
M. (M.) annulifera, from the Eichhornia 14 adult M. (M.) 
uniformis and 1 M. (M.) annulifera . *) 

In another swamp we found 4 egg-clusters on Lemna, 84 
on Azolla, 1 on Eichhornia and 3 on Pistia. A few miles away 
the same combination of plants occurred in an ill-kept rice 
field ; curiously enough, here Pistia only had eggs and lar¬ 
vae, the other plants had none. 

M. (M.) uniformis not being very particular in the choice 
of a host-plant, may explain to a certain extent why this 
species is the commonest Mansonia in the Malay Arichipe- 
lago. In almost every place where mosquitoes have been 
collected, this species is amongst them. 

During an investigation of Filaria-carriers in Kalawara 
(Paloe subdivision, Celebes) an interesting breedingplace of 
M. (M.) uniformis was found. It was a small pool, not more 
than 30 by 10 m. Two waterplants occurred in it; a duck¬ 
weed, Lemna paucicosta, and an Acanthacea, Hygrophila 
quadrivalvis, the latter rooting in the bottom. Pistia was 
absent in this pool not only, but in all the neighbourhood 
of Kalawara we could not discover it. The egg-clusters were 
found on the duck-weed only ; larvae and pupae on the 
Acanthacea only. It is true that only a small number of lar¬ 
vae was found actually attached to the roots of the latter 


x ) See note 3 on p. 86. 
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plant, but in the mud that was brought up when the plants 
were torn out, they were present in fair numbers. The pupae 
were fixed much firmer to the roots and found there in much 
greater numbers ; a piece of root, not longer than a couple 
of cm. yielding as many as 5 or 6 pupae. So here we had 
an instance of a Mansonioides species using two different 
plants as hosts, one, the duck-weed, for its eggs and the 
other, the Acanthacea for its larvae. A similar situation is 
described by G a 11 i a r d (1937) for M. (M.) indiana and 
M. (M.) annulifera who laid their eggs on Salvinia natans 
and whose larvae attached to Eichhornia crassipes. 

In order to trace the larvae in the mud we have some 
times used the following method with encouraging results, 
but not often enough to be quite emphatic about its merits. 
We tore from the mud Hygrophila plants and vigorously 
shook the roots in a tub with clean water, until they were 
quite free of mud and larvae (pupae could not always be 
freed in this way). Then we put some clean Hygrophila 
plants in the tub, fixing with stones their roots to the bottom. 
After 2 hours the stones were removed, the plants taken out 
of the water as gently as possible and the larvae shaken off 
in a basin with clean water. In this way we concentrated the 
larvae on a smaller number of plants and got rid of the mud. 

III. Periodic simultaneous hatching of Mansonioides ? 

Zanetti (1931) stated that in the case of species of 
Mansonioides there are periodocal hatchings and subsequent 
invasions of the inhabited area by large numbers of adults. 
Our observations on M. (M.) annulifera breeding in a very 
dirty ditch near a pig-farm in Batavia (to which we referred 
already in Part I, sub b,.of this paper) suggest that this spe¬ 
cies also lays its eggs and hatches simultaneously. From time 
to time Pistia plants were taken from the ditch and examined 
for eggs, larvae and pupae. In short we found : 

31st October : numerous egg-clusters ; 

31st October till Mth November : very few larvae, no 
pupae; 

15th November: suddenly a great number of pupae and 
fullgrown larvae ; 

21st till 26th November : no eggs, no larvae, no pupae ; 

27th November : 4 egg-culsters on 25 plants ; 

the subsequent days the number of egg-clusters increased 
rapidly. 
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SUMMARY). 

The larvae and pupae of Mansonioides are often difficult 
to detect.In such cases a search for the eggs may give far 
better results. 

Eggs, larvae and pupae of Mansonioides may be found 
on other waterplants than Pistia, even in breeding places 
well stocked with this weed ; on plants rooting in the bottom 
as well as on floating ones. In our case especially M. (M.) 
unifotmis used almost any waterplant as a host either for 
its eggs or for its larvae and pupae. 

If only Pistia is present in a breeding place it may be that 
most of the larvae are not attached to its roots but are present 
in the water and the mud underneath. 

Some observations seem to suggest that egg-laying (and 
hatching) of Mansonioides occurs periodically and simul¬ 
taneously. 



